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ABSTRACT 
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We deriye a relatively simple aodel for the Microwave brightness 
temperature of sea-surface sun glitter. The aodel is an accurate close- 
fora approximation for the four-fold sun glitter integral. The aodel 
computations indicate that sun glitter contamination of on-or!*£t radiometer 
measurements is appreciable over a large swath area. For winds near 
20 a/s. sun glitter affects the retrieval of environmental parameters for 
sun angles as large at 20* to 25*. The model-predicted biases in retrieved 
wind speed and sea-surface temperature due to negleoting sun glitter are 
consistent with those experimentally observed in Seasat SMMR retrievals. A 
least-squares retrieval algorithm that uses a combined sea and sun aodel 
function shows the potential of retrieving accurate environmental para- 
meters in the presence of sun glitter so long as the sun angles and wind 
speed are above 5* and 2 a/s. respectively. 
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SECTION 1. INTRODUCTION 

Set-surface sun glitter etn be an important factor in the interpre- 
tation of on-orbit microwave radioaeter Measurements. The sun is very hot 
at aicrovaye frequencies, being about 190,000 K at 1.4 GHz and falling off 
to 7,000 K at 37 GHz. These high temperatures in conjunction with a highly 
reflecting sea surface make sun glitter a significant component of the 
total sea-surface brightness temperature. Vhen this sun glitter is within 
a radiometer's footprint, it must be accounted for in order to retrieve 
accurate environmental parameters. 

In this report we first develop a relatively simple model for compu- 
ting the brightness temperature (Tg) of the sua glitter. This model Is a 
closed-fora approximation for the four-fold sua glitter integral. Using 
the model, the sun glitter is calculated for a number of different viewing 
geometries and wind speeds. To determine the model accuracy, these calcu- 
lations are compared with those obtained by numerically integrating the 
four-fold integral. Finally, we give an algorithm for retrieving environ- 
mental parameters in the presence of sun glitter. 
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SECTION 2. A MODEL FOE THE MICROWAVE BRIGHTNESS TEMPERATURE 

OF SEA-SURFACE SUN GLITTER 

The two-scale scattering formulation for the microwave brightness 
temperature (Tg) of sea-surface sun glitter is given by Wentz [1978]. The 
formulation consists of two, 2-dimensional integrations, one over the sun's 
solid angle and the other over the radiometer's antpnna pattern. This 
four-fold integration requires considerable computer time and makes analy- 
sis difficult. To simplify the problem, ve derive an accurate close-form 
approximation to the four-fold integral. The approximation takes advantage 
of the fact that the angular widths of the sun and the antenna patterns we 
consider are small. In the derivation we use the samo notation as in 
Wentz [1978], except that the subscript $ is denoted herein by subscript *, 
the sun's angular radius •I'® is denoted by Aa, and the antenna angle is 
denoted by 0. When referring to equations in Wentz [1978], we use the 
prime symbol, i.e., 8'. The reader should refer to Wentz [1978] for com- 
plete definitions of the symbols used herein. 

Our first approximation is to replace the Tg distribution of the sun 
given by (8') with a Gaussian distribution 

T^) - T* w exp(-wo»/Ao») (1) 

where T, is the sun's mean Tg, w is a shaping coefficient, a is the angle 
(in radians) made by the unit vectors -k^ and k,, and An is the angular 
radius (in radians) of the sun. The vector -k^ points from the sea surface 
to the sun and varies over the sun's solid angle. The sun vector k 4 is a 
constant vector pointing from the surface to the sun's center. A least- 
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squaxes fit of (1) to (S') gives w - In 4. The Gaussian distribution is of 
apprseiabla sirs only for snail anglss a, and banoa a can ba approximated 


o» - [<uV + <uV - (k y u* - kj u y )*]/(kj)* (2) 


» ■ k^ + k* (3) 

Tbe superscripts x, y, and z denote tba three components of the vectors. 
The z-azis points upward along the normal to the mean sea surface. 

The nezt approzination is for the antt&oa pattern given by (4'). The 
following ezpression replaces (4'): 


Gd^.-k,) - G, ezp(-p»/A0») (4) 

where G, is the boresighv gain. 3 is the angle between the unit vectors k^ 
and -k s , and A3 is the 1/e angular radius of the antenna pattern. The 
vector -kg points from the antenna to the sea surface and varies over the 
solid angle of the antenna pattern. The vector k^ is constant and points 
along the boresight of the antenna towards the surface. The Gaussian 
distribution is of appreciable size only for small angles 3* and hence 3 
can be approximated by 

3* - [<v*>* + (vV - <kj v* - kj v y )*)/(k*)* (5) 

w - k # + ^ «0 
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The third approximation involves tha sea-surface slopai given by (270 
and (28*)> Tha alopa probability ia appraciably only for small slopas and 
hanoa tha slopes can ba approximated by 


Z x - -<kj - k*)/(k* - kj) 


(7) 


z y - -<kj - k*)/(kj - kj) 


( 8 ) 


Approximations (1) through (8) are substituted into tha four-fold 
integral (2'). All other terms in the integrand, which are slowly varying, 
are set to constant values assuming k^ ■ -k, and kg ■ -k^. Having done 
this, the integrand becomes a product of three bivsriant Gaussian distri- 
butions, which are functions of t|ie integration variables k*, k* k*» and 
k^. This integral has the following closed-form solution 

T jlt - T* Au* k [(l-ar-ct)/(t-c)]* exp(-A/B) A/Bt* (9) 

where T is the brightness temperature of the sun glitter observed by the 
antenna. This quantity is denoted by T^(k^,P) in tents [1978]. The sea- 
surface power reflectivity R is given in the next paragraph. The remaining 
terms in (9) are functions of the following: 

1. The sun's mean brightness temperature T, in Kelvin 

2. The sun's angular radius Aa in radians 

?. The sun vector k, that points from the sea surfaoe to the sun's 
center 

4, The antenna boresight vector k^ that points from the antenna to 
the surface 
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To 


5. The half-power antenna boas width m in radiant 

6 . Tha large-scale aea-aurface alopa rarianoa <Z* > 

simplify tha notation harain, wa rapraaant k, and by 


k„ - [ 1 , 0 , 0 ] 


( 10 ) 


- [r,a,t] 


( 11 ) 


whara wa have required that tha ann vector lia in tha x-z plana of tha 
choaan coordinata systea. Tha teraa A and B ara given by 


A « [(r-a) + a*c*](A x +A I +A l ) + a*a*A, 


( 12 ) 


B - t*AJ + A* + c*A* + (l+t»)AiA s + (o*+t*+a*a*)A 1 A f + (l+o»)A,A, (13) 


A* - a*/(4 In 2) 


(14) 


A, - (t-c)*<Z*> 
A, - Aa* /In 4 


(15) 


( 16 ) 


Tha powar reflectivity coefficient Z ia given by tha vector dot pro- 


duct! 


Z - (1-p) (|P‘H|* IZJ* + |P*T|" |z v |') 


i* 1- 


(17) 


whara P ia tha polarization node vector of tha antenna, ■ and ¥ ara tha 
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horizontal and Tartloal polarization vectors of tha tiltad aaa-anrfaca 
facet, and 1. and R_ ara tha horizontal and vertical oonplaz Frasnal ra- 
flaetion coefficients. Tha tarn p is tha effective fractional coverage of 
non-reflecting aaa foam. For an t^ol observation, tha polarization soda 

▼aotor ia givan by tha following vector cross products; 

•» 

F ■ “k^zZ/ Ik^zZl (18) 

a 

whara Z is tha z-azis unit veotor, which is noraal to the naan saa surfaoa. 
For v— pol observations, 

F “ h^x(k^xZ)/ Ik^zZl ( 19 ) 

Tha local polarization vectors are given by 

* - -^xN/ll^xNl (20) 

T - -kjrii (2D 

H - (k.-k b )/|k # -h b l (22) 

where N is the local surface normal. The Fresnel coefficients R. and R 

n v 

are functions of tha saa water dielectric constant s and the local inci- 

dence angle 0^ givan by 
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cos 0^ ■ k,'N 


•t+ 

..j* ' ; 


( 23 ) 
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In suanary, equation (9) and supporting equations (10) through (23) 
gira tha brightnaaa teaparsture of ann glitter received by an antanna aa a 
function of tha following paraaeters, which have baan defined above; 


1. Naan brightnaaa teaperature of tha eon, T* (K) 

2. Angular radius of sun, Aa (radians) 

3. Unit sun wactor pointing from tha aaa surfaca to tha sun, k, 

4. Unit boresight vactor pointing from tha antenna to tha surfaca, k^ 

5. Half-power antenna bean width, a (radians) 

6 . Large-scale sea-surface slope variance, <£*> 

7. Dielectric constant of sea water, a 

8. Effective fractions! coverage of saa foasi, p 
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SECTION 3. COMPUTATION OF SUN GLITTER BRIGHTNESS TEMPERATURES 

* 

In this Motion, tables of tha son glitter T fl era oonputed naing (9). 
Thee# oonputationa from the simplified nodal era than eonpared with those 
obtained by numerically integrating tha four-fold brightness tenpsretnre 
equation. The computations require that the eight parameters listed at the 
end of Section 2 be specified. Table 1 gives the values of the frequeney 
dependent paraaeters 'for the five Seesat SMMR frequencies. The dieleotric 
constant s of sea water* which is not shown in Table 1* also depends on 
frequenoy. Its value is calculated according to the expressions given by 
Klein and Swift [1977] assuming a sea-surface temperature of 290 C and a 
salinity of 34 °/oo. The values of the sun's mean brightness temperature 
T, given in Table 1 come from Stacey [19771. The antenna half-power beam 
width u are those given by Njoku et al. [1980] for the Seasat SMMR. The 
slope variance coefficient g in Table 1 is used to specify the large-scale 
aea-surface slope varianoe <Z*> by means of the following expression: 

<Z»> - gU. (24) 

where U* is the sea-surface friction velocity. The g values come from 
Wentz [19811. The foam coefficient y accounts for the slight modification 
of the sea-surface reflectivity due to sea foam via the expression 

P “ T®* (25) 

where p is the effective fractional coverage of non-reflecting sea foam. 
The y values come, from Vents [1981]. 
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Table 1. Frequency Dependent Pcraaeters for the San Glittar Modal 


Frequency 

(GHx) 

San T 
T # (17 

Antenna Beanvidtb 
m (decrees) 

Slope Variance Coeff . 
( (s/cn) 

Foaa Coeff. 

r (•/«) 

6.6 

22000 

4.53 

3.57 * 10“ 4 

6 x 10~ 4 

ia.7 

15000 

2.92 

6.86 x 10" 4 

6 x 10~ 4 

18 

11000 

1.80 

8.00 x 10" 4 

7 x 10~ 4 

21 

10000 

1.50 

9.05 x 10 -4 

7 x 10 -4 

37 

7000 

0.93 

12.23 x 10~ 4 

11 x 10~ 4 
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The remaining model parameters arc tlia sun's angular radina da. the 
a an vector k # , and tha ant anna boraalght vector k^. At microwave frequen- 
olaa tha sun'e angular radina la 0.293*, which ia 10% greater than tha 
optical angular radina [Aarons, 1965]. Tha two vactora k, and k^ ara 

traatad aa nodal variablea. Tha vectors' oomponenta daf inad by (10) and 

\ 

(11) ara ralatad to incidence and azinnth viewing anglaa through the fol- 
lowing expressions: 


a « tin 0 # 
o - coa 0* 
r ■ ain 0^ ooa 4 
a - ain 0^ ain 4 
t - -ooa 0^ 


( 26 ) 

( 27 ) 

(28) 

(29) 

(30) 


where 0, and 0^ are tha incidence anglaa of the sun's radiation and the 
antenna boresight, respectively, relative to tha mean aea aurfaca. The 
angle 4 ia the angle made by the projection of k, onto the mean aea aurface 
and tha projection of k^ onto tha mean aea aurfaoe. Thia angle ia called 
tha relative azimuth angle. Henoa the model dependa upon k, and k^ through 
three anglaa, O 0 , 0^, and 4 . For the Seasat SUMS, the boresight incidence 
angle 0^ ia a constant 49*. Hence only 0, and 4 are variably 

Tablaa of tha eon glitter brightness temperature that is received by 
tha SMMH antenna are given in tha Appendix. Thera are 30 tables corres- 
ponding to the five SMMR frequencies, two SMMR polarizations, and 3 viewing 
geometries (5x2x3-30). The polarization dependence arises because the 
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Freanel reflectivity ii different for horizontal and vertical polarization, 
with the horizontal polarization reflectivity being highar, The three 
viewing gaonatrias ara the following; 

1, Tha aun vector k, in the plana of inoidenoa of tha boraaight 
vector k b ao that 4 w 0*, and 0 t variaa fro« 49* to 79*. 

2. Tha aan vector k, in tha plana of inoidenoa of tha boraaight 
vector k^ ao that 4 “ 0*, and 0^ va^iaa fro* 49* to 19*. 

9, The aun vector kj, not in tha plane of inoidenoa, 4 variea fro* 0* 
to 40.1*, and 0, ia a oonatant 49*. 

For aaoh of theaa gaonetriea, tha aun angle ia defined aa tha angle aiada by 
tha aun vaotor k f and tha reflection vector k r for tha boraaight vaotor 
reflecting off a apeoular aea aurfaoe. The reflection vaotor ia given by 

k t - ^ - 2(k b , Z)Z (31) 

Tha dot product of k £ and k ( definea the aun angle Q 

coa 0 - 

“ ain 0 # ain 0^ coa 4 4* coa 0 f coa 0^ (32) 

In each of the 30 tablea, the aun glitter Tg ia given for 30 aun 
anglea and 12 wind apaada. The aun anglaa Q go fro* 0* to 90* in 1* atepa. 
Table 2 giwaa the 12 wind apaada and their oorreaponding friction velo- 
citiea aaauaing an aneao*eter height of 19.5 *atara and a neutrally atabla 
atnoaphere [Cardona, 1949]. A apeoular aurfaoe ia aaau*ad for tha zero 
wind apaad oaaa. 
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Table 2* Wind Speeds and Friction Velocities 


find Speed Friction Velocity 

(■/e) U # (ca/s) 
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The tablet show that signif leant ana glitter exiata fox ana anglea oat 
to 25*, particularly at the lowe£ frequencies and horizontal polarization. 
This persistence of ann glitter at large anglea means that a tun glitter 
oorrection for an on-orbit radiometer ia required over a large awath area. 
In the following section a correction technique for removing the sun 
glitter contamination is described. 

Sun glitter brightness temperatures are also computed by numerically 
integrating the four-fold brightness temperature equation. The results 
from the numerical integrations are then compared with those obtained from 
the simplified model (9). For wind speeds above 5 m/a, the difference 

between the integrate values and those given by (9) is 0.1 K or leas. Fox 

% 

a wind speed of 2 m/a, the difference is about 0.1 K or 2%, whichever is 
greater. For zero wind speed, the difference is about 1 I or 4%, whichever 
is greater. For low wind speeds and small sun angles, the percent error is 
more meaningful because the magnitude of the sun glitter is very large. 
Thes» errors between the integral formulation and the close-form expression 
are certainly less than errors due to uncertainties in model parameters 
such as the sun brightness temperature T t and the slope variance <Z‘>. In 
view of its accuracy, approximation (9) is a very useful tool for computing 
and analyzing sea-surfaoe sun glitter. 
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SECTION 4. SUN GLITTEK CORRECTION ALGORITHM 


The least-squares geophysical algorithm for the Seasat SMMR finds the 
environmental paraaetsr rector P that ainiaizes the folloving sun of 
squares; 


10 

SOS - J [M i - F(P.C i )3*/A* (33) 

i-1 

where M. is the T n measurement, F(P,0.) is the aodel function corresponding 
to the M^ aeasureaent, 0^ is the observation rector for the measurement, 
and AJ is the expected variance between the aeasureaent &nd aodel function 
due to measurement and modeling error. The summation is over the 10 SMMR 
channels whose footprints fall within a 150 ha resolution cell. The envi- 
ronaental rector P has four components: wind speed, sea-surface temper- 

ature, atmospheric water vapor, and atmospheric liquid water. The obser- 
vation vector 0 A consists of the sensor's frequency, polarization, and 
viewing direction. The aodel function coaputea an expected value for the 
aeasurement given the environmental and observation vectors. 

When s ns glitter is present in the footprint of the radiometer, the 
aodel function F(P,<>£) should consist of two components 

FtP.O^ - F gea (P,O i ) + F gna (P,O i ) (34) 

where F___ is the brightness teaperature aodel function for the sea and 

intervening ataosphere and F i§ the aodel function for the sun glitter. 

sun 

The sea Tg aodel function is given by Wentz [ 19811 . The sun aodel function 
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■altar* T cast** fxsat ft?. Tie t.r*xsa.£it*x«*s **4 t\% v 

***«xsx £<ar tie atasusyberlc *10*4; tie st**t :p*ti O-t %i% 

iLssidexs. #el*r x*££mr£«k *»d ■*!«** tie *ls*t 3*ti of tie uttxu ioreeilit* 
r* f?*etiTi!r. Tiis twe-wrsy rxaxsaltfcsxei .fs-ctex r*dfc*e* tl» *** glitter 
wbex ataospierxc *it**x*ii©<* It sigaifiesat, Tie. txaa*aitt*u«e ferns tio* It 
jirtt by T cats fl^Sll ia terms of tit si tat pati iacideace tit water 

Taper content, tit liquid titer context, u 4 tit SKtt ciaaael* 


i* additioa to r - , Oj, end constant model parameter*,, tit. evaluation of ti* 
tea glitter aodtl function alto requires tint tie tea’s incidence u|l» 
tad tie relative axiaati angle 4 it known. 

a 

la principle, aaiag tie combined tea tad tea aodtl function, ratber 
tiat jest tie tta aodtl function, should provide accurate environmental 
paraaetert vita tea glitter is present, Xa practice, tit performance of 
tie coabiaed aodtl depeads on bow accurately tie aodtl deplete tit real 
world. Determining tit accuracy of tie aen glitter aodtl la a major tf~ 
fort, requiring tit proottting of aotaal SMMK date and subsequent analysis. 
Snci an affort ia beyond tit soopa of tiia initial study, However* we dO 
perfora soat staple sianlationa to dttaraint tit magnitude of tie eun 
glitter effect on tie gtopiyaiosl retrieval end to dsteraine tie convert 
gence chsssstfri sties of tie coabined aodtl function. 

Tie siaulrtioas consider two viewing geoaetrlea, seven aur anglea, 

* 

end sir wind speeds. Tie two viewing geometries era: 
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1. Tli« tun vector in the plan* of incidence of fch* boresight vector 
so that 4 « 0* , and v arias from 49* to 74*. 

2. Tha a on vector not in tha plana of incidence, 4 varies froai 0* to 
33.3*, and 9, is a constant 49*. 

Tha seven son angles are 0*» 2*. 5*, 10* , 15* , 20*, and 25*, Tha sin wind 
spaads are 0, 2, 5, 10, 15, and 20 ai/s. 

In tha first set of sinnlations, the combined sea and son brightness 
temperatnres are oalcolated frost (34) for the 10 SMMK channels. The sea 
sorface tenperatore, water vapor content, and liquid water content are set 
at 290 K, 3 g/cm*, and 10 mg/cm*. The 10 sisinlated brightness tenperatnres 
are then processed by the least-squares algorithn. However, the model 
function need by the least-squares algorithn contains only the sea T n 

D 

conponent, i.a., F i to set to zero in the least-squares algorithn. In 
this way, we can determine the effect of neglecting so** glitter in the 
geophysical retrieval. Tables 3 through 6 give the resulting errors in the 
retrieved sea-surface temperature, wind speed, water vapor, and liquid 
water, respectively. 

As oan be seen from the tables, the errors are largest for low wind 
speeds and smell sun angles and are smallest for low wind speeds and large 
sun angles. For high wind speeds, the retrieval error is less sensitive to 
the sun angle. The asterisks in Tables 3 through 6 for the two lowest sun 
angles and wind speeds indicate that the least-squares algorithm did not 
converge because of the large sun glitter contamination. The sun glitter 
contamination always causes the wind estimate to be too high. Usually the 
sea-surface temperature and water vapor are also biased high, although in 

.-•V 

some instances they are biased low. In general, the estimated liquid water 
is too small. The wind speed estimate is especially sensitive to sun 
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Table 3. Error is Betriared Sea-Surface Teaperature (K) Do* to Son Glitter 


Son Vector in Plane of Incidence 


Sun Angle 



Wind Speed 

(-/a) 



(deg) 

0 

2 

5 

10 

15 

20 

0 

eee 

eee 

3.1 

3.7 

0.2 

-0.7 

2 

eee 

eee 

3.0 

3.5 

0.0 

-0.9 

5 

5.7 

3.9 

4.4 

3.4 

mm 

-1.1 

10 

0.0 

3.0 

4.9 

3.8 

-0.3 

-1.2 

15 

0.0 

0.1 

1.0 

2.0 


-1.2 

20 

0.0 

0.0 

0.1 

0.8 

0.3 

“1.1 

25 

0.0 

0.0 

0.0 

0.1 

0.3 

-0.8 



Sun Vector Not 

in Plane of 

Incidence 



Sun Angle 



Wind Speed 

(■/a) 


• 

(deg) 

0 

2 

5 

10 

15 

20 

0 

eee 

eee 


3.7 

0.2 

-0.7 

2 

eee 

eee 

4.1 

3.9 

0.3 

-0.7 

5 

4.9 

8.6 

7.2 

4.8 

0.5 

-0.6 

10 


0.5 

1.8 

2.9 

1.0 

-0.3 

15 


0.0 

0.1 

0.7 

1.0 

0.0 

20 


0.0 

0.0 

0.1 

0.4 

0.1 

25 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 
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Table 4. Error in Retrieved Wind Spood (■/») Duo to Son Glittor 


Sun Vector in Plane of Incidence 


Sun Angla 



Vind Speed 

(-/«) 



(dog) 

0 

2 

5 , 

10 

15 

20 

0 

*•* ■ 

eee 

24.4 

\ 

\ 

ll\A 

6.4 

4.1 

2 


••• 

23.5 

11 4 
10.1 

6.4 

4.1 

5 

12.5 

25.8 

19.0 

6.1 

4.0 

10 

0.0 

7.6 

9.4 

7.o\ 

5.0 

3.5 

15 

0.0 

0.5 

8.1 

3.9 | 

3.5 

2.8 

20 

0.0 

0.0 

0.5 

!.6 l 

2.1 

2.0 

25 

0.0 

0.0 

0.1 

0.5 \ 

\ 

1.1 

1.3 



Sun Vector Not 

in Plane of 

\ 

Isio idenc’t 







w 


* ' 

Sun Angle 



Wind Speed 

(•/a) \ 



(deg) 

0 

2 

5 

.. i 

15 

20 

0 


e*e 

24.4 

11.4 

6.4 

4.1 

2 



22.3 

10.9 

f 

W.3 

4.0 

5 

10.4 

17.4 

14.2 

8.5 

il.4 

3.6 






\ 


10 

0.0 

0.8 

3.1 

3.6 

3,1 

2.5 

15 

0.0 

0.0 

0.1 

0,7 

1.2 

1.3 

20 

0.0 

0.0 

0.0 

0.1 

0.3 

0.5 

25 

0.0 

0.0 

0,0 

0.0 

0.0 

0.2 


18 





ORIGINAL PAGE IS 
OF POOR QUALITY 


Table 5. 

Error 

in Retrieved Veter Vapor (g/cn*) Due 
Sun Vector in Plane of Incidence 

to Sun Glitter 

Sim Angle 
(deg) 

0 

2 

Vind Speed 
5 

(■/•) 

10 

15 

20 

0 

eeee 

• eeee 

l.Ot 

0.44 

0.43 

0.36 

2 

eeee 

eeee 

0.99 

0.43 

0.43 . 

0.36 

5 

0.39 

0.60 

0.52 

0.32 

0.39 

0.35 

10 

0.00 

-0.26 

-0.13 

0.04 

0.27 

0.29 

15 

0.00 

-0.07 

-0.13 

-0.06 

0.12 

0.21 

20 

0.00 

-0.01 

-0.05 

-0.07 

0.01 

0.12 

25 

0.00 

0.00 

-0,01 

-0.05 

-0.04 

0.06 




Sun Vector Not 

in Plane of 

Incidence 



Sun Angle 
(deg) 

0 

2 

Wind Speed 
5 

(■/a) 

10 

15 

20 

0 

eeee 

eeee 

1.08 

0.44 

0 43 

0.36 

2 

eeee 

eeee 

0.86 

0.39 

0.41 

0.35 

5 

0.33 

-0.03 

0.12 

0.17 

0.32 

0.31 

10 

0.00 

-0.07 

-0.12 

-0.06 

0.10 

0.18 

15 

0.00 

0.00 

-0.03 

-0.07 

-0.04 

0.06 

20 

0.00 

0.00 

0.00 

-0.03 

-0.04 


25 

0.00 

0.00 

0.00 

-0.01 

-0.02 

o 

• 

o 

3 * 
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Table 6. Error in Retrieved Liquid Water (ng/cn*) Dua to Sun Olittor 


Sun Vector in Piano of Incidence 


Sun Anglo 
(dog) 

0 

2 

Vind Spood (■/•) 
5 10 

15 

20 

0 

**• 

• 00 

-58.3 

-28.3 

-18.4 

-13.5 

2 

• 00 

* 

* + + 

-54.5 

-27.4 

-18.2 

-13.4 

5 

-27.9 

-46.4 

-38.6 

-23.2 

-16.7 

-12.8 

10 

0.0 

1.6 

-8.4 

-11.9 

-12.3 

-10.7 

15 

0.0 

2.0 

1.5 

-3.7 

-7.0 

-7.7 

20 

0.0 

0.2 

1.4 

0.1 

-2.7 

-4.8 

25 

0.0 

0.0 

0.4 

0.9 

-0.4 

-2.5 




Sun Vector 

Not in Plano of 

Incidence 



Sun Anglo 
(dog) 

0 

2 

Vind Spood 
5 

(■/a) 

10 

15 

20 

0 

0*0 

••• 

-58*| 

■28.3 

-18.4 

-13.5 

2 

*** 


-51.6 -26.5 

-17.7 

-13.2 

5 

-22.4 

-22.7 

-24.5 -18.1 

-14.5 

-11 4 

10 

0.0 

1.7 

1.1 

-3.7 

-6.5 

-7.2 

15 

0.0 

0.1 

1.1 

1.2 

-0.7 

-2.9 

20 

0.0 

0.0 

0.1 

0.9 

0.9 

-0.4 

25 

0.0 

0.0 

0.0 

0.3 

0.7 

0.5 
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glitter because of the similarity between tbs wind spssd microwave signa- 
ture and tbs son glittsr signature. Tbs change in Tg das to wind spssd sad 

* 

tbst das to son glittsr srs both lsrgsr for horizontal polarization than 
ysrticsl polarization. As sisntionsd befots, for bigb wind spssds tbs son 
glittsr is a significant factor even for son angles as large as 20* or 25*. 

Tbs predicted biases in wind speed and sea-surface temperature doe to 
neglecting son glitter have been experimentally observed in tbe Seasat SMHR 
data. Wentz et al. [1982] discusses how son glitter in tbe North Atlantic 
causes the SMMR-inf erred vind speeds to be bigb relative to tbe winds 
inferred by tbe Seasat Scatterometer SASS. In another study, SHMR-inferred 
sea-surface temperatures for sun angles between 10* and 25* in tbs North 
Cental Pacific were biased 1 E bigb relative to XBT measurements. Tbe 
typioal vind speed for these North Central Pacific measurements was about 
10 m/s, and hence tbe observed 1 E bias is consistent with that shown in 
Table 3 for sun angles between 10* and 25*. 

Tbe seoond set of simulations are tbe same as tbe first except that 
tbe combined sea and sun Tg model is used in tbe retrieval algorithm. 
Since the stmo model is used to generate tbe data and invert tbe data, one 
expeots perfect retrievals. For all cases except tbe three smallest sun 
angles and tbe two lowest wind speeds, perfect retrievals are indeed ob- 
tained. However for sun bugles of 0*, 2*, and 5* and vind speeds of 0 and 
2 m/s, tbe least-squares algorithm does not converge due to tbe strong non- 
linearity of tbe sun Tg function that occurs for these cases. These clo- 
sure simulations establish tbe foasibiliy of retrieving accurate envi- 
ronmental parametera in tbe presence of sun glitter sU long as tbe sun 
angle and wind speed are not too small. 
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SECTION 3. CONCLUSIONS 


Eased on the results of this study, ve conclude the following: 

1. The four-fold integral for the brightness temperature of sun glitter 
can be accurately approximated by a close-form expression. 

2. Sun glitter contamination of on-orbit microwave radiometer measurements 
is appreciable over a large swath area. At high wind speeds near 20 m/s, 
the retrieval of environmental parameters la affectsd by sun glitter for 
sun angles as large aa 20* to 23*. 

3. The estimation of wind speed, aa compared to other environmental para- 
meters, is most sensitive to sun glitter. 

4. The predicted biases in retrieved wind speed and sea-surface tempera- 
ture due to neglecting sun glitter are consistent with those experimentally 
observed in the Seasat SMMR retrievals. 

3. Closure simulations establish the feasibility of retrieving accurate 
environmental parameters in the presence of sun glitter so long as the sun 
angle and wind speed are above 3* and 2 m/a, respectively. 


22 



ORIGINAL PAGE IS 
OF POOR QUALITY 

REFERENCES 

Aarons, J„ gollX J8xitjj> RiAjo AULtQJLSRJ# Plenum, Nsv Tork, pp. 49-83, 
196 5. 

Csrdons, V.J., 'Specif icstion of the Vind Fitld Distribution in tbs Marine 
Boundary Laysr for Wars Fora casting’, Rep, TR 69-1 . Gsopbysioal Sciences 
Laboratory, Nev York University, New York, 1989. 

Klein, L.A., and C.T. Swift, 'An Improved Model for tbe Dieleotrio Constant 
of Sea Water at Microwavo Frequencies, IEEE Trans. Antennas Propaiat.. AP- 
25, pp. 104-111, 1911 a 

i . 

Njoku, E., J.M Stacey, and F.T. Barath, 'Tbe Seasat Scanning Multiobannel 
Microwave Radiometer (SMMR); Instrument Description and Performance’, IEEE 
ISSESAl ol Oceanic Ena.. OE-5 (2). pp. 100-115, 1980. 

* 

Stacey, J., ’Sun and tbe Moon in tbe Sky Calibration Horn’, JPL Teoh. Memo 
822-104. JPL, Pasadena, GA, October 1977. 

Wentz, F.J., ’Tbe Forward Scattering of Microwave Solar Radiation from a 
Water Surface’, Radio Science. 13(1). pp. 131-138, 1978. 

Wentz, F.J., ’Model Function for Ocean Microwave Brightness Temperatures’, 
RSS Tech. Report . Remote Sensing Systems, Sausalito, CA, August, 1981. 



r 


23 


ORIGINAL PAGE IS 
OF POOR QUALITY 

Vents, F.J., Y.J, Csrdone, end L.S, Fedor, ’Interconparison of Vind Speeds 

♦ 

Inferred by the SASS, Altineter end SMKR’, Journal of Geophysical Research. 
Seasat Special lasne (Ed. B. Bernstein), 1982. 



APPENDIX 



25 



SUN GLITTER TB (KELVIN) RECEIVED BY SflPlR ANTENNA. PRES = 6.6 POL = V 

SUN INCIDENCE ANGLE = 49 TO 79 DEG. SUN AZIMUTH ANGLE = CONSTANT 0 DEG. 


SUN 





WIND SPEED ( n / S ) 






ANGLE 

0 

1 

2 

4 

6 

8 

10 

12 

15 

20 

25 

30 


(DEG) 









• 





0 

126.6 

45.8 

30.2 

18.9 

13.9 

10 . X 

7.7 

6.1 

4.5 

3.1 

2.2 

1.7 


1 

108.1 

43.5 

29.1 

18.4 

13.7 

10.2 

7.6 

6.0 

4.5 

3.0 

2.2 

1.7 


2 

71.6 

38.4 

26.8 

17.5 

13.1 

9.9 

7.5 

5.9 

4.4 

3.0 

2.2 

1.7 


3 

37.5 

31.5 

23.6 

16.1 

12.4 

9.4 

7.2 

5.7 

4.3 

2.9 

2.2 

1.7 


6 

15.7 

24.1 

19.9 

14.5 

11.4 

8.8 

6.8 

5.5 

4.2 

2.9 

2.1 

1.6 


5 

5.4 

17.2 

16.0 

12.7 

10.3 

8.2 

6.5 

5.2 

4.0 

2.8 

2.1 

1.6 


6 

1.5 

11.4 

12.3 

10.7 

9.1 

7.5 

6.0 

5.0 

3.8 

2.7 

2.0 

1.6 


7 

.4 

7.1 

9.1 

8.9 

7.9 

6.7 

5.5 

4.6 

3.7 

2.6 

2.0 

1.5 


e 

.1 

4.2 

6.4 

7.1 

6.7 

6.0 

5.1 

4.3 

3.4 

2.5 

1.9 

1.5 


9 

.0 

2.3 

4.3 

5.6 

5.6 

5.2 

4.6 

4.0 

3.2 

2.4 

1.8 

1.4 


10 

.0 

1.2 

2.8 

4.3 

4.6 

4.5 

4.1 

3.6 

3.0 

2.3 

1.8 

1.4 

5 
u s 

11 

.0 

.6 

1.7 

3.2 

3.7 

3.8 

3.6 

3.3 

2.8 

2.1 

1.7 

1.4 

of 

12 

.0 

.3 

1.0 

2.3 

2.9 

3.2 

3.1 

2.9 

2.6 

2.0 

1.6 

1.3 

S0 

13 

.0 

.1 

.6 

1.6 

2.2 

2.6 

2.7 

2.6 

2.3 

1.9 

1.5 

1.2 

O n 

14 

.0 

.0 

.3 

1.1 

1.7 

2.1 

2.3 

2.3 

2.1 

1.8 

1.5 

1,2 


15 

.0 

.0 

.2 

.7 

1.2 

1.7 

1.9 

2.0 

1.9 

1.6 

1.4 

1.1 


16 

.0 

.0 

.1 

.5 

.9 

1.3 

1.6 

1.7 

1.7 

1.5 

1.3 

1.1 

•i 

17 

.0 

.0 

.0 

.3 

.6 

1.0 

1.3 

1.5 

1.5 

1.4 

1.2 

1.0 

w 

18 

.0 

.0 

.0 

.2 

.5 

.8 

1.1 

1.2 

1.3 

1.3 

1.1 

1.0 


19 

.0 

.0 

.0 

.1 

.3 

.6 

.9 

1.0 

1.2 

1.2 

1.1 

.9 


20 

.0 

.0 

.0 

.1 

.2 

.4 

.7 

.9 

1.0 

1.1 

1.0 

.9 


21 

.0 

.0 

.0 

.0 

.1 

.3 

.5 

.7 

.9 

.9 

.9 

.8 


22 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.6 

.8 

.8 

.8 

.8 


23 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.5 

.6 

.8 

. .8 

.7 


24 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.5 

.7 

.7 

.7 


25 

.0 

.0 

.0 

.0 

* .0 

.1 

.2 

.3 

.5 

.6 

.6 

.6 


26 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.4 

. 5 

.6 

.6 


27 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.5 

.5 

.5 


28 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.3 

.4 

.5 

. 5 


29 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.3 

.4 

.4 


30 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

.4 




SUN GLITTER TB (KELVIN) RECEIVED BY SMUR ANTENNA. FREQ = 6.6 POL = V 

SUN INCIDENCE ANGLE * 69 TO 29 DEG. SUN AZIMUTH ANGLE = CONSTANT 0 DEG. 


SUN 

ANGLE 

0 

1 

2 

4 

WIND SPEED (M/S) 
6 8 10 

i 

12 

15 

20 

25 

30 

(DEG) 

0 

126.6 

45.8 

30.2 

18.9 

13.9 

10.3 

7.7 

6.1 

4.5 

3.1 

2.2 

1.7 

1 

113.4 

44.7 

29.8 

18.8 

13.9 

10.4 

7.8 

6.1 

4.6 

3.1 

2.3 

* 1.7 

4m 

76.5 

40.5 

28.1 

18.2 

13.6 

10.2 

7.7 

6.1 

4.5 

3.1 

2.3 

1.7 

3 

38.2 

34.0 

25.3 

17.1 

13.1 

9.9 

7.6 

6.0 

4.5 

3.1 

2.3 

1.7 

A 

13.9 

26.4 

21.7 

15.7 

12.3 

9.5 

7.3 

5.9 

4.4 

3.1 

2.2 

1.7 

5 

3.6 

18.9 

17.7 

13.9 

11.3 

8.9 

7.0 

5.7 

4.3 

3.0 

2.2 

1.7 

6 

.7 

12.5 

13.7 

12.0 

10.2 

8.3 

6.6 

5.5 

4.2 

3.0 

2.2 

1.7 

7 

.1 

7.6 

10.2 

10.1 

9.0 

7.6 

6.2 

5.2 

4.1 

2.9 

2.2 

1.7 

8 

.0 

4.3 

7.2 

8.2 

7.7 

6.8 

5.8 

4.9 

3.9 

2.8 

2.1 

1.7 

9 

.0 

2.2 

4.8 

6.5 

6.5 

6.0 

5.3 

4.6 

3.7 

2.7 

2.1 

1.7 

10 

.0 

1.0 

3.0 

4.9 

5.4 

5.3 

4.8 

4.2 

3.5 

2.6 

2.0 

1.6 

11 

.0 

.5 

1.8 

3.7 

4.4 

4.5 

4.3 

3.9 

3.3 

2.5 

2.0 

1.6 

12 

.0 

.2 

1.1 

2.7 

3.5 

3.8 

3.8 

3.5 

3.1 

2.4 

1.9 

1.6 

13 

.0 

.1 

.6 

1.9 

2.7 

3.2 

3.3 

3.2 

2.9 

2.3 

1.9 

1.5 

14 

.0 

.0 

.3 

1.3 

2.0 

2.6 

2.8 

2.8 

2.6 

2.2 

1.8 

1.5 

15 

.0 

.0 

.1 

.8 

1.5 

2.1 

2.4 

2.5 

2.4 

2.1 

1.7 

1.4 

16 

.0 

.0 

.1 

.5 

1.1 

1.6 

2.0 

2.2 

2.2 

1.9 

1.7 

1.4 

17 

.0 

.0 

.0 

.3 

.8 

1.3 

1.7 

1.9 

2.0 

1.8 

1.6 

1.3 

18 

.0 

.0 

.0 

.2 

.5 

1.0 

1.4 

1.6 

1.8 

1.7 

1.5 

1.3 

i 9 

.0 

.0 

.0 

.1 

.4 

.7 

1.1 

1.4 

1.6 

1.6 

1.4 

1.2 

20 

.0 

.0 

.0 

.1 

.2 

.5 

.9 

1.2 

1.4 

1.4 

1.3 

1.2 

21 

*0 

.0 

.0 

.0 

.2 

.4 

.7 

1.0 

1.2 

1.3 

1.3 

1.1 

22 

.0 

.0 

.0 

.0 

.1 

.3 

.6 

.8 

1.1 

1.2 

1.2 

1.1 

23 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.7 

.9 

1.1 

1.1 

1.0 

24 

.0 

.0 

.0 

.0 

.0 

.1 

.3 

.5 

.8 

1.0 

1.0 

1.0 

25 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.7 

.9 

.9 

.9 

26 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.6 

.8 

.9 

.9 

27 

.0 

.0 

. .0 

.0 

.0 

.0 - 

.1 

.3 

.5 

.7 

.8 

.8 

28 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.6 

.7 

.8 

29 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.5 

.7 

.7 

30 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.3 

.5 

.6 

.7 
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SUN GLITTER TB (KELVIN) RECEIVED BY SIMR ANTENNA. FREQ = 6.6 POL = V 

SUN INCIDENCE ANGLE = CONSTANT 69 DEG. SUN AZIMUTH ANGLE = 0 TO 60.1 DEG. 


SUN 

ANGLE 

0 

1 

2 

6 

WIND SPEED ( H / S ) 
6 8 10 

1 

12 

15 

20 

25 

30 

( DEG ) 

0 

126.6 

65.8 

30.2 

18.9 

13.9 

10.3 

7.7 

6.1 

4.5 

3.1 

2.2 

1.7 

1 

110.8 

63.0 

28.9 

18.6 

13.6 

10.2 

7.7 

6.0 

4.5 

3.1 

2.2 

' 1.7 

2 

76.2 

35.6 

25.3 

16.9 

12.8 

9.7 

7.4 

5.9 

4.4 

3.0 

2.2 

1.7 

3 

38.0 

26.0 

20.6 

16.7 

11.5 

9.0 

7.0 

5.6 

4.3 

2.9 

2.2 

1.7 

6 

16.9 

16.8 

15.0 

12.0 

9.9 

8.0 

6.4 

5.2 

4.1 

2.9 

2.1 

1.6 

5 

6.5 

9.5 

10.2 

9.3 

8.2 

7.0 

5.8 

4.8 

3.8 

2.7 

2.1 

1.6 

6 

1.0 

6.8 

6.3 

6.8 

6.5 

5.9 

5.1 

4.4 

3.5 

2.6 

2.0 

1.6 

7 

.2 

2.1 

3.6 

6.7 

5.0 

4.8 

4.3 

3.9 

3.2 

2.4 

1.9 

1.5 

8 

.0 

.8 

1.9 

3.1 

3.6 

3.8 

3.6 

3.4 

2.9 

2.3 

1.8 

1.5 

9 

.0 

.3 

.9 

1.9 

2.5 

2.9 

3.0 

2.9 

2.6 

2.1 

1.7 

1.4 

10 

.0 

.1 

• 6 

1.1 

1.7 

2.1 

2.4 

2.4 

2.3 

1.9 

1.6 

1.3 

11 

.0 

.0 

.2 

.6 

1.1 

1.5 

1.8 

2.0 

2.0 

1.8 

1.5 

1.3 

12 

.0 

.0 

.1 

.3 

.7 

1.1 

1.4 

1.6 

1.7 

1.6 

1.4 

1.2 

13 

.0 

.0 

.0 

.2 

.6 

.7 

1.0 

1.3 

1.4 

1.4 

1.3 

1.1 

16 

.0 

.0 

.0 

.1 

.2 

.5 

.8 

1.0 

1.2 

1.2 

1.2 

1.1 

15 

.0 

.0 

.0 

.0 ' 

.1 

.3 

.5 

.7 

1.0 

1.1 

1.1 

1.0 

16 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.6 

.8 

.9 

1.0 

.9 

17 

.0 

.0 

.0 

.0 

.0 

.1 

.3 

.4 

.6 

.8 

.9 

.8 

18 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

. 5 

.7 

.8 

.8 

19 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.6 

.7 

.7 

20 

.0 

.0 

.0 

.0 ; 

.0 

.0 

.1 

.1 

.3 

.5 

.6 

.6 

21 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.5 

.6 

22 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

• .1 

.2 

.3 

. 4 

.5 

23 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

> .0 

.1 

.3 

.4 

.5 

26 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

25 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

26 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

27 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

28 

.0 

.0 

.0 

.0 

.0 

.0 

. o ' 

.0 

.0 

.1 

.2 

.2 

29 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

30 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 


ORIGINAL PAGE IS 
OF- POOR QUALITY 



SUN GLITTER TB (KELVIN) RECEIVED BY SflNR ANTENNA. FREQ = 6.6 POL = H 

SUN INCIDENCE ANGLE = 69 TO 79 DEG. SUN AZIrtUTH ANGLE = CONSTANT 0 DEG. 


SUN 

ANGLE 

0 

1 

2 

6 

UIND SPEED ( n/S) 
6 8 10 

i 

12 

15 

20 

25 

30 

(DEG) 

0 

187.9 

67.9 

66.8 

28.0 

20.7 

15.3 

11.5 

9.0 

6.7 

6.6 

3.3 

2.5 

1 

162.0 

65.2 

63.6 

27.6 

20.5 

15.2 

11.5 

9.0 

6.7 

6.6 

3.3 

' 2.5 

2 

108.5 

58.1 

60.6 

26.5 

19.9 

16.9 

11.3 

8.9 

6.7 

6.5 

3.3 

2.5 

3 

57.6 

68.2 

36.2 

26.7 

18.9 

16.6 

11.0 

8.7 

6.6 

6.5 

3.3 

2.5 

6 

26.3 

37.3 

30.7 

22.6 

17.6 

13.7 

10.6 

8.5 

6.6 

6.6 

3.3 

2.5 

5 

8.6 

26.9 

25.0 

19.8 

16.1 

12.8 

10.1 

8.2 

6.3 

6.6 

3.2 

2.5 

6 

2.6 

18.1 

19.5 

17.0 

16.6 

11.8 

9.5 

7.8 

6.1 

6.3 

3.2 

2.5 

7 

.6 

11.6 

16.5 

16.2 

12.7 

10.8 

8.9 

7.6 

5.8 

6.2 

3.1 

2.6 

8 

.1 

6.8 

10.6 

11.6 

10.9 

9.7 

8.2 

7.0 

5.6 

6.1 

3.1 

2.6 

9 

.0 

3.8 

7.1 

9.2 

9.2 

B .5 

7.5 

6.5 

5.3 

3.9 

3.0 

2.6 

10 

.0 

2.0 

6.7 

7.1 

7.6 

7.6 

6.7 

6.0 

5.0 

3.8 

2.9 

2.3 

11 

.0 

1.0 

2.9 

5.3 

6.2 

6.6 

6.0 

5.5 

6.7 

3.6 

2.8 

2.3 

12 

.0 

.6 

1.8 

3.9 

6.9 

5.6 

5.3 

5.0 

6.6 

3.6 

2.7 

2.2 

13 

.0 

.2 

1.0 

2.8 

3.9 

6.5 

6.6 

6.5 

6.0 

3.3 

2.6 

2.2 

16 

.0 

.1 

.6 

1.9 

3.0 

3.7 

6.0 

6.0 

3.7 

3.1 

2.5 

2.1 

15 

.0 

.0 

.3 

1.3 

2.2 

3.0 

3.6 

3.5 

3.6 

2.9 

2.6 

2.0 

16 

.0 

.0 

.2 

.9 

1.6 

2.6 

2.9 

3.1 

3.1 

2.7 

2.3 

2.0 

17 

' .0 

.0 

.1 

.6 

1.2 

1.9 

2.6 

2.7 

2.8 

2.6 

2.2 

1.9 

18 

.0 

.0 

.0 

.6 

.8 

1.5 

2.0 

2.3 

2.5 

2.6 

2.1 

1.8 

19 

.0 

.0 

.0 

.2 

.6 

1.1 

1.6 

2.0 

2.2 

2.2 

2.0 

1.7 

20 

.0 

.0 

.0 

.1 

.6 

.8 

1.3 

1.7 

2.0 

2.0 

1.9 

1.7 

21 

.0 

.0 

.0 

.1 

.3 

.6 

1.1 

1.6 

1.7 

1.8 

1.8 

1.6 

22 

.0 

.0 

.0 

.0 

.2 

. 5 

.8 

1.2 

1.5 

1.7 

1.6 

1.5 

23 

.0 

.0 

.0 

.0 

.1 

.3 

.7 

1.0 

1.3 

1.5 

1.5 

1.6 

26 

.0 

.0 

.0 

.0 

.1 

.2 

.5 

.6 

1.1 

1.6 

1.6 

1.6 

25 

.0 

.0 

.0 

.0 

.0 

.2 

.6 

.6 

1.0 

1.2 

1.3 

1.3 

26 

.0 

.0 

.0 

.0 

.0 

.1 

.3 

.5 

.8 

1.1 

1.2 

1.2 

27 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.6 

.7 

1.0 

1.1 

1.1 

28 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.6 

.9 

1.0 

1.1 

29 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.3 

.5 

.8 

.9 

1.0 

30 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.6 

.7 

.9 

.9 


ORIGINAL PAGE IS 
OF POOR QUALITY 


SUN GLITTER TB (KELVIN) RECEIVED BY SNflR ANTENNA. FREQ = 6.6 POL = H 

SUN INCIDENCE ANGLE = 49 TO 29 DEG. SUN AZIflUTH ANGLE = CONSTANT 0 DEG 


SUN 





WIND SPEED (N/S) 






ANGLE 

(DEG) 

0 

1 

2 

4 

6 

8 

10 

12 

15 

20 

25 

30 


0 

187.9 

67.9 

44.8 

28.0 

20.7 

15.3 

11.5 

9.0 

6.7 

4.6 

3.3 

2.5 


1 

166.7 

65.7 

43.8 

27.6 

20.5 

15.2 

11.4 

9.0 

6.7 

4.5 

3.3 

' 2.5 


2 

111.3 

59.0 

40.9 

26.5 

19.8 

14.9 

11.2 

8.9 

6.6 

4.5 

3.3 

2.5 


3 

55.1 

49.0 

36.4 

24.7 

18.8 

14.3 

10.9 

8.6 

6.5 

4.4 

3.3 

2.5 


4 

19.9 

37.6 

30.9 

22.4 

17.5 

13.5 

10.5 

8.4 

6.3 

4.4 

3.2 

2.5 


5 

5.2 

26.7 

25.0 

19.7 

16.0 

12.6 . 

9.9 

8.0 

6.1 

4.3 

3.2 

2.4 


6 

.9 

17.5 

19.3 

16.8 

14.2 

11.6 

9.3 

7.6 

5.9 

4.2 

3.1 

2.4 


7 

.1 

10.6 

14.1 

14.0 

12.4 

10.5 

8.7 

7.2 

5.7 

4.0 

3.0 

2.4 


8 

.0 

5.9 

9.9 

11.3 

10.6 

9.4 

7.9 

6.7 

5.4 

3.9 

3.0 

2.3 

O o 

9 

.0 

3.0 

6.5 

8.8 

8.9 

8.2 

7.2 

6.3 

5.1 

3.7 

2.9 

2.3 

10 

.0 

1.4 

4.1 

6.7 

7.3 

7.1 

6.5 

5.7 

4.8 

3.6 

2.8 

2.2 

TJ O 

11 

.0 

.6 

2.5 

4.9 

5.9 

6.1 

5.7 

5.2 

4.5 

3.4 

2.7 

2.1 


12 

.0 

.2 

1.4 

3.5 

4.6 

5.1 

5.0 

4.7 

4.1 

3.2 

2.6 

2.1 

§ P 

13 

.0 

.1 

.8 

2.5 

3.5 

4.2 

4.4 

4.2 

3.8 

3.1 

2.5 

2.0 

O -o 

14 

15 

.0 

.0 

.0 

.0 

.4 

.2 

1.7 

1.1 

2.7 

2.0 

3.4 

2.7 

3.7 

3.2 

3.7 

3.3 

3.5 

3.1 

2.9 

2.7 

2.4 

2.3 

1.9 

1.9 


16 

.0 

.0 

.1 

.7 

1.4 

2.1 

2.6 

2.8 

2 . 8 ’ 

2.5 

2.1 

1.8 

-< to 

17 

.0 

. .0 

.0 

.4 

1.0 

1.7 

2.2 

2.5 

2.5 

2.3 

2.0 

1.7 

18 

.0 

. .0 

.0 

.2 

.7 

1.3 

1.8 

2.1 

2.3 

2.2 

1.9 

1.6 


19 

.0 

.0 

.0 

.1 

.5 

.9 

1.4 

1.8 

2.0 

2.0 

1.8 

1.6 


20 

.0 

.0 

.0 

.1 

.3 

.7 

1.1 

1.5 

1.7 

1.8 

1.7 

1.5 


21 

.0 

.0 

.0 

.0 

.2 

.5 

.9 

1.2 

1.5 

1.6 

1.6 

1.4 


22 

.0 

.0 

.0 

.0 

.1 

.4 

.7 

1.0 

1.3 

1.5 

1.5 

1.3 


23 

,0 

.0 

.0 

.0 

.1 

.2 

.5 

.8 

1.1 

1.3 

1.4 

1.3 


24 

.0 

.0 

.0 

.0 

.0 

.2 

.4 

.7 

1.0 

1.2 

1.2 

1.2 


25 

.0 

.0 

.0 

.0 

.0 

.1 

.3 

.5 

.8 

1.1 

1.1 

1.1 


26 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.7 

1.0 

1.1 

1.0 


27 

.0 

.0 

.0 

.0 

.0 

.0 

.2 

.3 

.6 

.8 

1.0 

1.0 


28 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

. 5 

.7 

.9 

.9 


29 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.6 

.8 

.8 


30 

.0 

.0 

.0 

,0 

.0 

.0 

.1 

.1 

.3 

.6 

.7 

.8 




SUN GLITTER TB (KELVIN) RECEIVED BY SIU 1 R ANTENNA. FREQ = 6.6 POL = H 

SUN INCIDENCE ANGLE = CONSTANT 49 DEG. SUN AZIMUTH ANGLE = 0 TO 40.1 DEG. 


SUN 

ANGLE 

0 

1 

2 

4 

WIND SPEED (M/S) 
6 8 10 

1 

12 

15 

20 

25 

30 

(DEG) 

0 

187.9 

67.9 

44.8 

28.0 

20.7 

15.3 

11.5 

9.0 

6.7 

4.6 

3.3 

2.5 

1 

164.3 

63.8 

42.8 

27.2 

20.2 

15.1 

11.4 

9.0 

6.7 

4.5 

3.3 

* 2.5 

2 

110.0 

52.8 

37.6 

25.0 

19.0 

14.4 

11.0 

8.7 

6.5 

4.5 

3.3 

2.5 

3 

56.3 

38.5 

30.2 

21.7 

17.1 

13.3 

10.3 

8.3 

6.3 

4.4 

3.2 

2.5 

4 

22.0 

24.8 

22.2 

17.8 

14.7 

11.9 

9.5 

7.7 

6.0 

4.2 

3.1 

2.4 

5 

6.5 

14.0 

15.0 

13.7 

12.1 

10.3 

8.5 

7.1 

5.6 

4.0 

3.0 

2.4 

6 

1.5 

7.0 

9.2 

10.0 

9.6 

8.6 

7.4 

6.4 

5.2 

3.8 

2.9 

2.3 

7 

.3 

3.1 

5.2 

6.9 

7.2 

7.0 

6.3 

5.6 

4.7 

3.6 

2.8 

2.2 

8 

.0 

1.2 

2.7 

4.5 

5.2 

5.5 

5.3 

4.9 

4.2 

3.3 

2.6 

2.1 

9 

.0 

.4 

1.3 

2.8 

3.6 

4.2 

4.3 

4.1 

3.7 

3.1 

2.5 

2.0 

10 

.0 

.1 

.6 

1.6 

2.4 

3.1 

3.4 

3.4 

3.3 

2.8 

2.3 

1.9 

11 

.0 

.0 

.2 

.9 

1.5 

2.2 

2.6 

2.8 

2.8 

2.5 

2.1 

1.8 

12 

.0 

.0 

.1 

.5 

.9 

1.5 

2.0 

2.3 

2.4 

2.2 

2.0 

1.7 

13 

.0 

.0 

.0 

.2 

.6 

1.0 

1.5 

1.8 

2.0 

2.0 

1.8 

1.6 

14 

.0 

.0 

.0 

.1 

.3 

.7 

1.1 

1.4 

1.6 

1.7 

1.6 

1.5 

15 

.0 

.0 

.0 

.0 

.2 

.4 

.7 

1.0 

1.3 

1.5 

1.5 

1.4 

16 

.0 

.0 

.0 

.0 

.1 

.3 

.5 

.8 

1.1 

1.3 

1.3 

1.2 

17 

.0 

.0 

.0 

.0 

.0 

.1 

.3 

.6 

.8 

1.1 

1.2 

1.1 

18 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.7 

.9 

1.0 

1.0 

19 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.3 

• 

.8 

.9 

.9 

20 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.6 

.8 

.8 

21 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.3 

.5 

.7 

.7 

22 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.6 

.7 

23 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.5 

.6 

24 

.0 

.0 

.0 

.0 

.0 

,G 

.0 

.0 

.1 

.3 

.4 

.5 

25 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.5 

26 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

27 

.0 

-.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

28 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

29 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

30 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 


OiiWU, PAGE 5S 

OF POOR QUALITY 


SUN GLITTER _TfiLJ KELVIN ) RECEIVED BY SIMR ANTENNA . FREQ = 10.7 POL = V 
SUN INCIDENCE ANGLE = 49 TO 79 DEG . SUN AZIMUTH ANGLE = CONSTANT 0 DEG . 


SUN 

ANGLE 

0 

1 

2 

4 

UIND SPEED ( N / S ) 
6 8 10 

12 

15 

20 

25 

30 

( DEG ) 

0 

200.1 

22.5 

13.0 

7.5 

5.3 

3.8 

2.8 

2.2 

1.6 

1.1 

.8 

.6 

1 

142.4 

21.8 

12.7 

7.4 

5.2 

3.8 

2.8 

2.2 

1.6 

1.1 

.8 

* .6 

2 

55.6 

20.0 

12.1 

7.1 

5.1 

3.7 

2.8 

2.1 

1.6 

1.1 

.8 

.6 

3 

12.3 

17.5 

11.2 

6.8 

4.9 

3.6 

2.7 

2.1 

1.6 

1.0 

.8 

.6 

4 

1.6 

14.6 

10.0 

6.4 

4.7 

3.5 

2.6 

2.1 

1.5 

1.0 

.8 

.6 

5 

.1 

11.6 

8.8 

5.9 

4.4 

3.3 

2.5 

2.0 

1.5 

1.0 

.7 

.6 

6 

.0 

8.8 

7.5 

5.3 

4.1 

3.2 

2.4 

1.9 

1.5 

1.0 

.7 

.6 

7 

.0 

6.3 

6.2 

' 4.8 

3.8 

3.0 

2.3 

1.9 

1.4 

1.0 

.7 

.6 

8 

.0 

4.3 

5.0 

4.2 

3.5 

2.8 

2.2 

1.8 

1.4 

.9 

.7 

.5 

9 

.0 

2.8 

3.9 

3.6 

3.1 

2.6 

2.1 

1.7 

1.3 

.9 

.7 

.5 

10 

.0 

1.8 

2.9 

3.1 

2.8 

2.4 

1.9 

1.6 

1.3 

.9 

.7 

.5 

11 

.0 

1.1 

2.2 

2.6 

2.5 

2.1 

1.8 

1.5 

1.2 ’ 

.9 

.7 

.5 

12 

.0 

.6 

1.6 

2.1 

2.1 

1.9 

1.7 

1.4 

1.2 

.8 

.6 

.5 

13 

.0 

.3 

1.1 

1.7 

1.8 

1.7 

1.5 

1.3 

1.1 

.8 

.6 

.5 

14 

.0 

.2 

.7 

1.4 

1.6 

1.5 

1.4 

1.2 

1.0 

.8 

.6 

.5 

15 

.0 

.1 

.5 

1.1 

1.3 

1.4 

1.3 

1.2 

1.0 

.7 

.6 

.5 

16 

.0 

.0 

.3 

.8 

1.1 

1.2 

1.1 

1.1 

.9 

.7 

.6 

.4 

17 

.0 

.0 

.2 

.6 

.9 

1.0 

1.0 

1.0 

.9 

.7 

.5 

.4 

18 

.0 

.0 

.1 

. 5 

.7 

.9 

.9 

.9 

.8 

.6 

.5 

.4 

19 

.0 

.0 

.1 

.4 

.6 

.7 

.8 

.8 

.7 

.6 

.5 

.4 

20 

.0 

.0 

.0 

.3 

. 5 

.6 

.7 

.7 

.7 

.6 

.5 

.4 

21 

.0 

.0 

.0 

.2 

.4 

.5 

.6 

.6 

.6 

.5 

.5 

.4 

22 

.0 

.0 

.0 

.1 

.3 

.4 

.5 

.6 

.6 

.5 

.4 

. 4 

23 

.0 

.0 

.0 

.1 

.2 

.4 

.5 

.5 

.5 

.5 

.4 

.3 

24 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

.5 

.5 

.4 

.4 

.3 

25 

.0 
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SUN INCIDENCE ANGLE = 49 TO 29 DEG. SUN AZINUTH ANGLE = CONSTANT 0 DEG. 
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SUN GLITTER TB (KELVIN) RECEIVED BY SIWR ANTENNA. FREQ = 10.7 POL = H 
SUN INCIDENCE ANGLE = 49 TO 29 DEG. SUN AZIMUTH ANGLE « CONSTANT 0 DEG. 
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SUN GLITTER TB ( KELVIN ) RECEIVED BY SM 1 R ANTENNA . FREQ = 10.7 POL = H 
SUN INCIDENCE ANGLE = CONSTANT 49 DEC . SUN AZIMUTH ANGLE = 0 TO * 0.1 DEG . 
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SUN GLITTER TB ( KELVIN ) RECEIVED BY SNrtR ANTENNA . FRED = 18.0 POL = V 
SUN INCIDENCE ANGLE = 49 TO 79 DEG . SUN AZIrtUTH ANGLE = CONSTANT 0 DEG . 
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ORIGINAL PAGE IS 
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SUN GLITTER TB (KELVIN) RECEIVED BY SOAR ANTENNA. FREQ = 1 B .0 POL = V 
SUN INCIDENCE ANGLE = 49 TO 29 DEG. SUN AZIMUTH ANGLE = CONSTANT 0 DEG. 
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SUN GLITTER TB (KELVIN) RECEIVED BY SIWR ANTENNA. FREQ = 18 . Q POL = V 
SUN INCIDENCE ANGLE = CONSTANT 49 DEG. SUN AZIMUTH ANGLE = 0 TO 40.1 DEG. 
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SUN GLITTER TB (KELVIN) RECEIVED BY SrtttR ANTENNA. FREQ = 18.0 POL = H 
SUN INCIDENCE ANGLE = 49 TO 79 DEG. SUN AZIMUTH ANGLE = CONSTANT 0 DEG. 
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.7 

.5 

—f 

.0 

7.7 

7.1 

5.2 

4.0 

3.1 

2.4 

1.9 

1.4 

1.0 

.7 

.5 

8 

.0 

5.6 

5.9 

4.7 

3.8 

3.0 

2.3 

1.9 

1.4 

1.0 

.7 

.5 

9 

.0 

3.8 

4.8 

4.2 

3.5 

2.8 

2.2 

1.8 

1.4 

1.0 

.7 

.5 

10 

.0 

2.5 

3.8 

3.7 

3.2 

2.6 

2.1 

1.7 

1.3 

.9 

.7 

.5 

11 

.0 

1.6 

2.9 

3.2 

2.9 

2.5 

2.0 

1.7 

1.3 

.9 

.7 

.5 

12 

.0 

.9 

2.2 

2.7 

2.6 

2.3 

1.9 

1.6 

1.3 

.9 

.7 

. 5 

13 

.0 

.5 

1.6 

2.3 

2.3 

2.1 

1.8 

1.5 

1.2 

.9 

.7 

.5 

14 

,0 

.3 

1.2 

1.9 

2.0 

1.9 

1.7 

1.5 

1.2 

.9 

.7 

.5 

15 

.0 

.2 

.8 

1.6 

1.8 

1.7 

1.6 

1.4 

1.2 

.9 

.7 

.5 

16 

.0 

.1 

.6 

1.3 

1.5 

1.6 

1.5 

1.3 

1.1 

.8 

.6 

.5 

17 

.0 

.0 

.4 

1.0 

1.3 

1.4 

1.4 

1.2 

1.1 

.8 

.6 

.5 

18 

.0 

.0 

.2 

.8 

1.1 

1.2 

1.2 

1.2 

1.0 

.8 

.6 

.5 

19 

.0 

.0 

.2 

.6 

.9 

1.1 

1.1 

1.1 

1.0 

.8 

.6 

.5 

20 

.0 

.0 

.1 

. 5 

.8 

1.0 

1.0 

1.0 

.9 

.7 

.6 

.5 

21 

.0 

.0 

.1 

.4 

.6 

.8 

.9 

.9 

.9 

.7 

.6 

.5 

22 

.0 

.0 

.0 

.3 

.5 

.7 

.8 

.9 

.8 

.7 

.6 

.5 

23 

.0 

.0 

.0 

.2 

.4 

.6 

.7 

.8 

.8 

.7 

.6 

.5 

24 

.0 

.0 

.0 

.1 

.3 

. 5 

.7 

.7 

.7 

.6 

.5 

.5 

25 

.0 

.0 

.0 

.1 i 

.3 

.4 

.6 

.7 

.7 

.6 

.5 

.4 

26 

.0 

.0 

.0 

.1 

.2 

.4 

.5 

.6 

.6 

.6 

.5 

.4 

27 

.0 

.0 

.0 

.0 

.1 

.3 

.4 

.5 

.6 

.6 

.5 

.4 

28 

.0 

.0 

.0 

.0 

.1 

.2 

.4 

.5 

. 5 

. 5 

.5 

. 4 

29 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

. 5 

.5 

.5 

.4 

3 G 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

.5 

. 5 

.4 

.4 


ORIGINAL PAGE IS 
OF POOR QUALITY 


SUN GLITTER TB (KELVIN) RECEIVED BY SMMR ANTENNA. FREQ = 18.0 POL = H 
SUN INCIDENCE ANGLE = 49 TO 29 DEG. SUN AZIMUTH ANGLE «= CONSTANT 0 DEG. 


SUN 

ANGLE 

0 

1 

2 

4 

WIND SPEED (M/S) 
6 8 10 

12 

15 

20 

25 

30 

(DEG) 

0 

549.9 

22.6 

12.6 

7.1 

5.0 

3.6 

2.6 

2.0 

1.5 

1.0 

.7 

.5 

1 

244.2 

22.1 

12.4 

7.0 

5.0 

3.6 

2.6 

2.0 

1.5 

1.0 

.7 

.5 

2 

19.6 

20.6 

11.9 

6.9 

4.9 

3.5 

2.6 

2.0 

1.5 

1.0 

.7 

.5 

3 

.3 

18.4 

11.2 

6.6 

4.7 

3.5 

2.5 

2.0 

1.5 

1.0 

.7 

.5 

A 

.0 

15.7 

10.2 

6.3 

4.6 

3.4 

2.5 

2.0 

1.4 

1.0 

.7 

.5 

5 

.0 

12.8 

9.1 

5.9 

4.4 

3.2 

2.4 

1.9 

1.4 

1.0 

.7 

.5 

6 

.0 

10.0 

8.0 

5.4 

4.1 

3.1 

2.4 

1.9 

1.4 

.9 

.7 

.5 

7 

- .0 

7.4 

6.8 

5.0 

3.9 

3.0 

2.3 

1.8 

1.4 

.9 

.7 

.5 

8 

.0 

5.3 

5.6 

4.5 

3.6 

2.8 

2.2 

1.8 

1.3 

.9 

.7 

.5 

9 

.0 

3.6 

4.5 

4.0 

3.3 

2.6 

2.1 

1.7 

1.3 

.9 

.7 

.5 

10 

.0 

2.3 

3.6 

3.5 

3.0 

2.5 

2.0 

1.6 

1.3 

.9 

.7 

.5 

11 

.0 

1.4 

2.7 

3.0 

2.7 

2.3 

1.9 

1.6 

1.2 

.9 

.6 

.5 

12 

.0 

.9 

2.0 

2.5 

2.4 

2.1 

1.8 

1.5 

1.2 

.8 

.6 

.5 

13 

.0 

.5 

1.5 

2.1 

2.1 

1.9 

1.7 

1.4 

1.1 

.8 

.6 

.5 

1 A 

.0 

.3 

1.1 

1.8 

1.9 

1.8 

1.5 

1.3 

1.1 

.8 

.6 

r 5 

15 

.0 

.1 

.7 

1.4 

1.6 

1.6 

1.4 

1.3 

1.0 

.8 

.6 

.5 

16 

.0 

.1 

.5 

1.1 

1.4 

1.4 

1.3 

1.2 

1.0 

.8 

.6 

.5 

17 

.0 

.0 

.3 

.9 

1.2 

1.3 

1.2 

1.1 

.9 

.7 

.6 

.5 

18 

.0 

.0 

.2 

.7 

1.0 

1.1 

1.1 

1.0 

.9 

.7 

.6 

.4 

19 

.0 

.0 

.1 

.5 

.8 

1.0 

1.0 

1.0 

.9 

.7 

.5 

.4 

20 

.0 

.0 

.1 

.4 

.7 

.8 

.9 

.9 

.8 

.7 

.5 

.4 
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.0 
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.3 

.5 

.7 

.8 

.8 

.8 

.6 

.5 

.4 

22 
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.0 

.0 

.2 

.4 

.6 

.7 

.7 

.7 

.6 

.5 

.4 

23 

.0 

.0 

.0 

.2 

.3 

.5 

.6 

.7 

.7 

.6 

.5 

.4 
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.0 

.0 

.0 
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.3 

.4 

.6 

.6 

.6 

.5 

.5 

.4 

25 

0 . 

.0 

.0 

.1 

.2 

• 4 

.5 

.6 

.6 
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.4 

.4 

26 

0 . 

.0 

.0 
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.3 

.4 

.5 

.5 

.5 

.4 

.4 

27 

0 . 

.0 

.0 

.0 
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.4 

• 4 

.5 
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.4 

28 

0 . 

.0 
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.0 
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.2 
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29 
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ORIGINAL PAGE IS 
OF POOR QUALITY 



SUN GLITTER TB (KELVIN) RECEIVED BY SfINR ANTENNA. FREQ = 18.0 POL = H 
SUN INCIDENCE ANGLE = CONSTANT 49 DEG. SUN AZIMUTH ANGLE = 0 TO 40.1 DEG. 


SUN 
A 3 LE 

0 ‘ 

1 

2 

4 

HIND SPEED (M/S) 
6 8 10 

12 

15 

20 

25 

30 


(DEG) 

0 

549.9 

22.6 

12.6 

7.1 

5.0 

3.6 

2.6 

2.0 

1.5 

1.0 

.7 

.5 


1 

244.0 

21.5 

12.3 

7.0 

4.9 

3.6 

2.6 

2.0 

1.5 

1.0 

.7 

.5 


2 

21.3 

18.5 

11.3 

6.7 

4.8 

3.5 

2.6 

2.0 

1.5 

1.0 

.7 

■ 5 


3 

.4 

14.4 

9.8 

6.2 

4.5 

3.3 

2.5 

2.0 

1.5 

1.0 

.7 

.5 


4 

.0 

10.2 

8.1 

5.5 

4.2 

3.2 

2.4 

1.9 

1.4 

1.0 

.7 

.5 


5 

.0 

6.5 

6.3 

4.8 

3.8 

2.9 

2.3 

1.8 

1.4 

.9 

.7 

.5 


6 

.0 

3.7 

4.6 

4.0 

3.3 

2.7 

2.1 

1.7 

1.3 

.9 

.7 

. 5 


7 

.0 

2.0 

3.2 

3.3 

2.9 

2.4 

2.0 

1.6 

1.3 

.9 

.7 

.5 


8 

.0 

.9 

2.1 

2.6 

2.5 

2.2 

1.8 

1.5 

1.2 

.9 

.7 

.5 


9 

.0 

.4 

1.3 

2.0 

2.0 

1.9 

1.6 

1.4 

1.1 

.8 

.6 

.5 


10 

.0 

.2 

.8 

1.5 

1.6 

1.6 

1.5 

1.3 

1.1 

.8 

.6 

.5 

o o 

50 

11 

.0 

.1 

.4 

1.1 

1.3 

1.4 ' 

1.3 

1.2 

1.0 

.8 

.6 

.5 

12 

.0 

.0 

.2 

.7 

1.0 

1.1 

1.1 

1.1 

.9 

.7 

.6 

.5 

*0 £ 

13 

.0 

.0 

- .1 

.5 

.8 

.9 

1.0 

1.0 

.9 

.7 

.6 

.4 

o | 

14 

.0 

.0 

.1 

.3 

.6 

.8 

.8 

.8 

.8 

.7 

.5 

.4 


15 

.0 

.0 

.0 

.2 

.4 

.6 

.7 

.7 

.7 

.6 

.5 

.4 


16 

.0 

.0 

.0 

.1 

.3 

.5 

.6 

.6 

.6 

.6 

.5 

.4 

c: is 

> n 

17 

.0 

.0 

.0 

.1 

.2 

.4 

.5 

.6 

.6 

.5 

.5 

.4 

C n 

18 

.0 

.0 

.0 

.0 

.1 

.3 

.4 

.5 

.5 

. 5 

.4 

.4 

HI _ 

19 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

.5 

.5 

. 4 

.4 

20 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.3 

.4 

.4 

.4 

.3 


21 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

.4 

.4 

.3 


22 

.0 

. .0 

.0 

.0 

.0 

.1 

.2 

.2 

.3 

.4 

.3 

.3 


23 

.0 

.0 

.0 

.0 

.0 ' 

.1 

.1 

.2 

.3 

.3 

.3 

.3 


24 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.2 

.3 

.3 

.3 


25 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.3 

.3 

.3 


26 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

.3 

.3 


27 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

.2 


28 

0 . 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

.2 


29 

0 . 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.2 

.2 


30 

0 . 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

. 1 

.2 

.2 



SUN GLITTER TB (KELVIN) RECEIVED BY SM 1 R ANTENNA. FREO = 21.0 ROL = V 


SUN 

INCIDENCE ANGLE = 

49 TO 

79 DEG. 

SUN 

AZIMUTH 

ANGLE 

= CONSTANT 

0 DEG. 


SUN 

ANGLE 

0 

1 

2 

4 

UIND SPEED <N/S> 
6 8 10 

12 

15 

20 

25 

30 

(DEG) 

0 

441.6 

11.6 

6.4 

3.6 

2.5 

1.8 

1.3 

1.0 

.8 

.5 

.4 

.3 

1 

139.5 

11.3 

6.3 

’ 3.5 

2.5 

1.8 

1.3 

1.0 

.7 

. 5 

.4 

.3 

2 

5.0 

10.5 

6.0 

3.4 

2.4 

1.8 

1.3 

1.0 

.7 

.5 

.4 

.3 

3 

.0 

9.4 

5.7 

3.3 

2.4 

1.7 

1.3 

1.0 

.7 

.5 

.4 

.3 

4 

.0 

8.1 

5.2 

3.1 

2.3 

1.7 

1.2 

1.0 

.7 

.5 

.3 

.3 

5 

.0 

6.7 

4.7 

3.0 

2.2 

1.6 

1.2 

.9 

.7 

.5 

.3 

.3 

6 

.0 

5.4 

4.1 

2.7 

2.1 

1.5 

1.2 

.9 

.7 

. 5 

.3 

.3 

7 

.0 

4.1 

3.5 

2.5 

1.9 

1.5 

1.1 

.9 

.7 

.5 

.3 

.3 

8 

.0 

3.0 

3.0 

2.3 

1.8 

1.4 

1.1 

.9 

.6 

.4 

.3 

.3 

9 

.0 

2.1 

2.4 

2.0 

1.7 

1.3 

1.0 

.3 

.6 

.4 

.3 

.2 

10 

.0 

1.4 

2.0 

1.8 

1.5 

1.2 

1.0 

.8 

.6 

.4 

.3 

.2 

11 

.0 

.9 

1.5 

1.5 

1.4 

1.1 

.9 

.8 

.6 

.4 

.3 

.2 

12 

.0 

.6 

1.2 

1.3 

1.2 

1.0 

.9 

.7 

.6 

.4 

.3 

.2 

13 

.0 

.3 

.9 

1.1 

1.1 

1.0 

.8 

-.7 

.5 

.4 

.3 

.2 

14 

.0 

.2 

.6 

.9 

1.0 

.9 

.8 

.6 

.5 

.4 

.3 

.2 

15 

.0 

.1 

.5 

.8 

.8 

.8 

.7 

.6 

.5 

.4 

.3 

.2 

16 

.0 

.1 

.3 

.6 

.7 

.7 

.6 

.6 

. 5 

.3 

.3 

.2 

17 

.0 

.0 

.2 

.5 

.6 

.6 

.6 

.5 

.4 

.3 

.3 

.2 

18 

.0 

.0 

.1 

.4 

.5 

.6 

.5 

.5 

.4 

. .3 

.3 

.2 

19 

.0 

.0 

.1 

.3 

.4 

.5 

.5 

.5 

.4 

.3 

.2 

.2 

20 

.0 

.0 

.1 

.2 

.4 

.4 

• 4 

.4 

.4 

.3 

.2 

.2 

21 

.0 

.0 

.0 

.2 

.3 

.4 

. 4 

.4 

.3 

.3 

.2 

.2 

22 

.0 

.0 

.0 

.1 

*3 

■ W 

.3 

.4 

.4 

.3 

.3 

.2 

.2 

23 

.0 

.0 

.0 

.1 

.2 

.3 

.3 

.3 

.3 

.3 

.2 

.2 

24 

.0 

.0 

.0 

.1 

.2 

.2 

.3 

.3 

.3 

.2 

.2 

.2 

25 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

.3 

.3 

.2 

.2 

.2 

26 

.0 

.0 

.0 

.0 

.1 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

27 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

.2 

.2 

.2 

.1 

28 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

o 

■ 

.2 

.2 

.1 

29 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

.2 

.2 

.1 

30 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.1 

9 

• 

.2 

.1 

< 


8g 

Si 

9 » 

30 r" 

(O -a 
c > 
> o 
HZ 171 

< 55 


SUN GLITTER TB ( KELVIN ) RECEIVED BY SIIMR ANTENNA . FREQ = 21.0 POL = V 
SUN INCIDENCE ANGLE = 49 TO 29 DEG . SUN AZIMUTH ANGLE = CONSTANT 0 DEG . 

SUN MIND SPEED ( M / S ) 


ANGLE 

0 

1 

2 

4 

6 

8 

10 

12 

15 

20 

25 

30 

( DEG ) 

0 

441.6 

11.6 

6.4 

3.6 

2.5 

1.8 

1.3 

1.0 

.8 

. 5 

.4 

.3 

1 

141.5 

11.5 

6.4 

3.6 

2.5 

1.8 

1.3 

1.0 

.8 

.5 

.4 

.3 

2 

4.1 

10.9 

6.2 

3.6 

2.5 

1.8 

1.3 

1.0 

.8 

. 5 

.4 

.3 

3 

.0 

9.9 

6.0 

3.5 

2.5 

1.8 

1.3 

1.0 

.8 

.5 

.4 

.3 

4 

.0 

8.7 

5.6 

3.4 

2.4 

1.8 

1.3 

1.0 

.8 

• 5 

.4 

.3 

S 

.0 

7.3 

5.1 

3.2 

2.4 

1.7 

1.3 

1.0 

.8 

• 5 

.4 

.3 

6 

.0 

5.9 

4.5 

3.0 

2.3 

1.7 

1.3 

1.0 

.8 

.5 

.4 

.3 

7 

.0 

4.6 

4.0 

2.8 

2.2 

1.7 

1.3 

1.0 

.7 

.5 

.4 

.3 

8 

.0 

3.4 

3.4 

2.6 

2.0 

1.6 

1.2 

1.0 

.7 

.5 

.4 

.3 

9 

.0 

2.5 

2.8 

2.3 

1.9 

1.5 

1.2 

1.0 

a 7 

.5 

.4 

.3 

10 

.0 

1 .? 

2.3 

2.1 

1.8 

1.4 

1.1 

.9 

.7 

.5 

.4 

.3 

11 

.0 

1.1 

1.8 

1.9 

1.6 

1.4 

1.1 

.9 

.7 

.5 

.4 

.3 

12 

.0 

.7 

1.4 

1.6 

1.5 

1.3 

1.1 

.9 

.7 

. 5 

.4 

.3 

13 

.0 

.4 

1.1 

1.4 

1.3 

1.2 

1.0 

.8 

.7 

. 5 

.4 

.3 

14 

.0 

.2 

.8 

1.2 

1.2 

1.1 

1.0 

.8 

.7 

.5 

.4 

.3 

15 

.0 

.1 

.6 

1.0 

1.1 

1.0 

.9 

.8 

.6 

.5 

,4 

.3 

16 

.0 

.1 

.4 

.8 

.9 

.9 

.8 

.7 

.6 ' 

.5 

.4 

.3 

17 

.0 

.0 

.3 

.7 

.8 

.8 

.8 

.7 

.6 

.4 

.3 

.3 

18 

.0 

.0 

.2 

.6 

.7 

.6 

.7 

.7 

.6 

.4 

.3 

.3 

19 

.0 

.0 

.1 

. 4 

.6 

,.7 

.7 

.6 

.5 

.4 

.3 

.3 

20 

.0 

.0 

.1 

■3L 

■ V? 

.15 

.6 

.6 

.6 

.5 

.4 

.3 

.3 

21 

.0 

.0 

.1 

.3 

.4 

■ 5 

.6 

.6 

.5 

.4 

.3 

.3 

22 

0 . 

.0 

.0 

.2 

.4 

. 5 

.5 

.5 

.5 

.4 

.3 

.3 

23 

0 . 

.0 

.0 

.2 

.3 

.4 

.5 

' .5 

.5 

.4 

.3 

.3 

24 

G. 

.0 

.0 

.1 

.2 

.4 

.4 

.4 

.4 

.4 

.3 

.3 

25 

0. 

.0 

.0 

.1 

.2 

.3 

.4 

.4 

.4 

.4 

.3 

.3 

26 

a. 

.0 

.0 

.1 

.2 

.3 

.3 

.4 

.4 

.3 

.3 

.2 

27 

0. 

.0 

.0 

.0 

.1 

.2 

.3 

.3 

.4 

.3 

.3 

.2 

28 

0. 

.0 

.0 

.0 

.1 

.2 

.3 

.3 

.3 

.3 

.3 

.2 

29 

0. 

.0 

.0 

.0 

.1 

.2 

.2 

.3 

.3 

.3 

.3 

.2 

30 

0. 

.0 

.0 

.0 

.1 

.1 

.2 

.3 

.3 

.3 

.3 

.2 


ORIGINAL PAGE IS 
OF POOR QUALITY 


SUN GLITTER TB < KELVIN ) RECEIVED BY SHHR ANTENNA . FREQ = 21.0 POL = V 
SUN INCIDENCE ANGLE = CONSTANT 49 DEG . SUN AZIMUTH ANGLE = 0 TO 40.1 DEG 


SUN WIND SPEED ( M / S ) 


ANGLE 

0 

1 

2 

4 

6 

8 

10 

12 

15 

20 

25 

30 

( DEG ) 

0 

441.6 

11.6 

6.4 

3.6 

2.5 

1.9 

1.3 

1.0 

.8 

.5 

.4 

.3 

1 

140.6 

11.1 

6.3 

3.5 

2.5 

1.8 

1 .3 

1.0 

.8 

.5 

.4 

.3 

2 

4.5 

9.7 

5.8 

3.4 

2.4 

1.8 

1.3 

1.0 

.7 

.5 

.4 

.3 

3 

.0 

7.7 

5.1 

3.2 

2.3 

1.7 

1.3 

1.0 

.7 

.5 

.4 

.3 

4 

.0 

5.7 

4.3 

2.9 

2.2 

1.6 

1.2 

1.0 

.7 

.5 

.4 

.3 

5 

.0 

3.8 

3.5 

2.6 

2.0 

1.5 

1.2 

.9 

.7 

.5 

.4 

.3 

6 

.0 

2.3 

2.6 

2.2 

1.8 

1.4 

1.1 

>•? 

.7 

.5 

.4 

.3 

7 

.0 

1.3 

1.9 

1.8 

1.6 

1.3 

1.1 

f .9 

.7 

.5 

.3 

.3 

6 

.0 

.7 

1.3 

1.5 

1.4 

1.2 

1.0 

.8 

.6 

.5 

.3 

.3 

9 

.0 

.3 

.9 

1.2 

1.2 

1.1 

.9 

.8 

.6 

.4 

.3 

.3 

10 

.0 

.1 

.5 

.9 

1.0 

.9 

.8 

.7 

.6 

.4 


.3 

11 

.0 

.1 

.3 

.7 

.8 

.8 

.7 

.7 

.6 

.4 

.3 

.3 

12 

.0 

.0 

.2 

.5 

.6 

.7 

.7 

.6 

.5 

.4 

.3 

.3 

13 

.0 

.0 

.1 

.4 

. 5 

.6 

.6 

.6 

.5 

.4 

.3 

.2 

14 

.0 

.0 

.1 

.2 

.4 

.5 

.5 

.5 

.5 

.4 

.3 

.2 

15 

.0 

.0 

.0 

.2 

.3 

• 4 

.5 

.5 

• 4 

.4 

.3 

.2 

16 

.0 

.0 

.0 

.1 

. .2 

.3 

.4 

.4 

.4 

.3 

.3 

.2 

17 

.0 

.0 

.0 

.1 

.2 

.3 

.3 

.4 

.4 

.3 

.3 

.2 

18 

.0 

.0 

.0 

.0 

.1 

c 2 

.3 

.3 

.3 

.3 

.3 

.2 

19 

.0 

.0 

.0 

.0 

.1 

.2 

.2 

.3 

.3 

.3 

.3 

.2 

20 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

.3 

.3 

.2 

.2 

21 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.2 

.2 

.3 

.2 

.2 

22 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

.2 

.2 

.2 

23 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

.2 

.2 

.2 

2 

0 . 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

.2 

.2 

25 

0 . 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

.2 

.2 

26 

0 . 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.1 

.2 

.2 

.2 

27 

0 . 

.0 

.0 

.0 

.e 

.0 

.0 

.1 

.1 

.2 

.2 

.2 

28 

0 . 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.1 

.2 

.2 

29 

0 . 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

30 

0 . 

.0 

.0 

• 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.1 

.1 
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SUN GLITTER TB (KELVIN) RECEIVED BY SMI 1 R ANTENNA. FREQ = 21.0 POL = H 
SUN INCIDENCE ANGLE = 49 TO 79 DEG. SUN AZIMUTH ANGLE = CONSTANT 0 DEG. 


SUN 

ANGLE 

0 

1 

2 

4 

UIND SPEED (fl/S) 
6 8 10 

i 

12 

15 

20 

25 

30 

(DEG) 

0 

696.6 

18.3 

10.1 

5.7 

4.0 

2.9 

2.1 

1.6 

1.2 

.8 

.6 

.4 

1 

222.7 

18.0 

10.0 

5.7 

4.0 

2.9 

2.1 - 

1.6 

1.2 

-.8 

.6 

.4 

2 

8.1 

17.0 

9.7 

5.6 

4.0 

2.8 

2.1 

1.6 

1.2 

.8 

.6 

.4 

3 

.0 

15.6 

9.3 

5.4 

3.9 

2.8 

2-1 

1.6 

1.2 

.8 

.6 

.4 

4 

.0 

13.5 

8.6 

5.2 

3.8 

2.8 

2.1 

1.6 

1.2 

.8 

.6 

.4 

5 

.0 

11.3 

7»8 

5.0 

3.7 

2.7 - 

2.0 

1.6 

1.2 

.8 

.6 

.4 

6 

.0 

9.1 

' 7.0 

4.7 

3.5 

2.6 

2.0 

1.6 

1.2 

.8 

.6 

.4 

7 

.0 

7.1 

6.1 

4.3 

3.3 

2.5 

1.9 

1.5 

1.1 

.8 

.6 

.4 

8 

.0 

5.3 

5.2 

4.0 

3.1 

2.4 

1.9 

1.5 

1.1 

.8 

.6 

.4 

9 

.0 

3.8 

4.3 

3.6 

2.9 

2.3 

1.8 

1.5 

1.1 

.8 

.6 

.4 

10 

.0 

2.6 

3.5 

3.2 

2.7 

2.2 

1.7 

1.4 

1.1 

.8 

.6 

.4 

11 

.0 

1.7 

2.8 

2.8 

2.5 

2.1 

1.7 

1.4 

1.1 

.8 

.6 

.4 

12 

.0 

1.1 

2.2 

2.5 

2.3 

1.9 

1.6 

1.3 

1.0 

.7 

.6 

• 4 

13 

.0 

.7 

1.7 

2.1 

2.0 

1.8 

1.5 

1.3 

1.0 

.7 

.5 

.4 

14 

.0 

.4 

1.2 

1.8 

1.8 

1.7 

1.4 

1.2 

1.0 

.7 

.5 

.4 

15 

.0 

.2 

.9 

1.5 

1.6 

1.5 

1.3 

1.2 

1.0 

.7 

.5 

.4 

16 

.0 

.1 

.6 

1.3 

1.4 

1.4 

1.3 

1.1 

.9 

.7 

.5 

.4 

17 

.0 

.1 

.4 

1.0 

1.2 

1.3 

1.2 

1.1 

.9 

.7 

.5 

4 

18 

.0 

.0 

.3 

.8 

1.1 

1.1 

1.1 

1.0 

o 

• «» 

.7 

.5 

.4 

19 

.0 

.0 

.2 

.7 

.9 

1.0 

1.0 

.9 

.8 

.6 

.5 

.4 

20 

.0 

.0 

.1 

. 5 

.8 

.9 

.9 

.9 

.8 

.6 

.5 

.4 

21 

.0 

.0 

.1 

.4 

.6 

.8 

.8 

.8 

.8 

.6 

.5 

.4 

22 

.0 

.0 

.1 

.3 

.5 

.7 

.8 

.8 

.7 

.6 

.5 

.4 

23 

.0 

.0 

.0 

.2 

.4 

.6 

.7 

.7 

.7 

.6 

. 5 

.4 

24 

.0 

.0 

.0 

.2 

• 4 

.5 

.6 

.7 

.6 

.6 

.5 

.4 

25 

.0 

.0 

.0 

.1 

.3 

. 5 

.6 

.6 

.6 

.5 

.4 

.4 

26 

.0 

.0 

.0 

.1 

.2 

.4 

. 5 

.6 

.6 

.5 

.4 

.4 

27 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

.5 

.5 

. 5 

.4 

.4 

28 

.0 

.0 

.0 

.0 

.1 

.3 

. 4 

.5 

.5 

. 5 

.4 

.4 

29 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

.5 

.5 

.4 

.3 

30 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

.4 

.4 

.4 

.3 


ORIGINAL PAGE IS 
OF POOR QUALITY 


SUN GLITTER T 6 (KELVIN) RECEIVED BY SNMR ANTENNA. FREQ = 21.0 POL = H 
SUN INCIDENCE ANGLE = 49 TO 29 DEG. SUN AZIMUTH ANGLE = CONSTANT 0 DEG. 


SUN 

ANGLE 

0 

1 

2 

4 . 

WIND SPEED (M/S) 
6 8 * 10 

12 

15 

20 

25 

30 

(DEG) 

0 

696.6 

18.3 

10.1 

5.7 

4.0 

2.9 

2.1 

1.6 

1.2 

.8 

.6 

.4 

1 

220.7 

17.9 

10.0 

5.6 

4.0 

2.8 

2.1 

1.6 

1.2 

.8 

.6 

.4 

2 

6.3 

16.8 

9.6 

5.5 

3.9 

2.8 

2.1 

1.6 

1,2 

.8 

.6 

.4 

3 

.0 

15.2 

9.1 

5.3 

3.8 

2.8 

2.0 

1.6 

1.2 

.8 

.6 

.4 

4 

.0 

13.2 

8.4 

5.1 

3.7 

2.7 

2.0 

1.6 

1.2 

.8 

.6 

.4 

5 

.0 

11.0 

7.6 

4.8 

3.5 

2.6 

2.0 

1.5 

1.1 

.8 

.6 

.4 

6 

.0 

8.8 

6.7 

4.5 

3.4 

2.5 

1.9 

1.5 

1.1 

.8 

.6 

.4 

7 

.0 

6.7 

5.8 

4.1 

3.2 

2.4 

1.8 

1.5 

1.1 

.7 

.5 

.4 

8 

.0 

5.0 

4.9 

3.7 

3.0 

2.3 

1.8 

1.4 

1.1 

.7 

.5 

.4 

9 

.0 

3.5 

4.1 

3.4 

2.7 

2.2 

1.7 

1.4 

1.0 

.7 

.5 

.4 

10 

.0 

2.4 

3.3 

3.0 

2.5 

2.1 

1.6 

1.3 

1.0 

.7 

.5 

.4 

'll 

.0 

1.6 

2.6 

2.6 

2.3 

1.9 

1-6 

1.3 

1.0 

.7 

.5 

.4 

12 

.0 

1.0 

2.0 

2.3 

2.1 

1.8 

1.5 

1.2 

1.0 

.7 

.5 

.4 

13 

.0 

.6 

1.5 

1.9 

1.9 

1.6 

1.4 

1.2 

.9 

.7 

.5 

.4 

14 

.0 

.3 

1.1 

1.6 

1.7 

1.5 

1.3 

1.1 

.9 

.7 

.5 

.4 

15 

.0 

.2 

.8 

1.4 

1.5 

1.4 

1.2 

1.1 

.9 

.6 

.5 

.4 

16 

.0 

.1 

.6 

1.1 

1.3 

1.2 

1.1 

1.0 

.8 

.6 

.5 

• A 

17 

.0 

.1 

.4 

.9 

1.1 

1.1 

1.1 

.9 

.8 

.6 

.5 

.4 

18 

.0 

.0 

.3 

.7 

.9 

1.0 

1.0 

.9 

.8 

.6 

.5 

.4 

19 

.0 

.0 

.2 

.6 

.8 

.9 

.9 

.8 

.7 

.6 

.4 

.4 

20 

.0 

.0 

.1 

.5 

.7 

.8 

.8 

.8 

.7 

.5 

.4 

.3 

21 - 

.0 

.0 

.1 

.3 

.6 

.7 

.7 

.7 

.7 

.5 

.4 

.3 

22 

0. 

.0 

.0 

.3 

.5 

.6 

.7 

.7 

.6 

.5 

.4 

.3 

23 

0 . 

.0 

.0 

.2 

.4 

.5 

.6 

.6 

.6 

.5 

.4 

.3 

24 

0. 

.0 

.0 

.1 

.3 

.4 

. 5 

.6 

. 5 

.5 

.4 

.3 

25 

0. 

.0 

.0 

.1 

.2 

.4 

.5 

.5 

.5 

.4 

.4 

.3 

26 

0 . 

.0 

.0 

.1 

.2 

.3 

.4 

.5 

.5 

.4 

.4 

.3 

27 

0. 

.0 

.0 

.1 

• -A 

.3 

.4 

.4 

.4 

.4 

.4 

.3 

28 

0. 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

.4 

.4 

.3 

.3 

29 

0 . 

.0 

.0 

.0 

.1 

.2 

.3 

.3 

.4 

.4 

.3 

.3 

30 

0. 

.0 

.0 

.0 

.1 

.2 

.2 

.3 

.4 

.4 

.3 

.3 
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SUiH GLITTER TB (KELVIN) RECEIVED BY SHHR ANTENNA. FREQ = 21.0 POL » H 
SUN INCIDENCE ANGLE = CONSTANT 49 DEG. SUN AZIMUTH ANGLE = 0 TO 40.1 DEG. 


SUN 

ANGLE 

0 

1 

2 

4 

WIND SPEED (M/S) 
6 8 10 

12 

15 

20 

25 

30 

(DEG) 

0 

696.6 

18.3 

10.1 

5.7 

4.0 

2.9 

2.1 

1.6 

1.2 

.8 

.6 

.4 

1 

221.7 

17.5 

9.9 

5.6 

4.0 

2.8 

2.1 

1.6 

1.2 

.8 

.6 

.4 

2 

7.1 

15.3 

9.2 

5.4 

3.8 

2.8 

2.1 

1.6 

1.2 

.8 

.6 

.4 

3 

.0 

. 12.2 

8.1 

5.0 

3.7 

2.7 

2.0 

1.6 

1.2 

.8 

.6 

.4 

A 

.0 

8.9 

6.8 

4.5 

3.4 

2.6 

1.9 

1.5 

1.1 

.8 

.6 

.4 

5 

.0 

5.9 

5.4 

4.0 

3.1 

2.4 

1.8 

1.5 

1.1 

.8 

.6 

.4 

6 

.0 

3.6 

4.1 

3.4 

2.8 

2.2 

1.7 

1.4 

1.1 

.7 

.5 

.4 

7 

.0 

2.0 

3.0 

2.8 

2.5 

2.0 

1.6 

1.3 

1.0 

.7 

.5 

.4 

8 

.0 

1.0 

2.0 

2.3 

2.1 

1.8 

1.5 

1.3 

1.0 

.7 

.5 

.4 

9 

.0 

.5 

1.3 

1.8 

1.8 

1.6 

1.4 

1.2 

.9 

.7 

.5 

.4 

10 

.0 

.2 

.8 

1.4 

1.5 

1.4 

1.3 

1.1 

.9 

.7 

• 5 

.4 

11 

.0 

.1 

.5 

1.0 

1.2 

1.2 

1.1 

1.0 

.8 

.6 

.5 

.4 

12 

.0 

.0 

.3 

.8 

1.0 

1.0 

1.0 

.9 

.8 

.6 

.5 

.4 

13 

.0 

.0 

.1 

.5 

.8 

.9 

.9 

.8 

.7 

.6 

.5 

.4 

14 

.0 

.0 

.1 

. 4 

.6 

.7 

.8 

.7 

.7 

• 5 

.4 

.4 

15 

.0 

.0 

.0 

.2 

.4 

.6 

.7 

.7 

.6 

.5 

.4 

.3 

16 

.0 

.0 

.0 

.2 

.3 

.5 

./• 

.6 

.6 

.5 

.4 

.3 

17 

.0 

.0 

.0 

.1 

.2 

. 4 . 

.5 

.5 

.5 

.5 

.4 

.3 

18 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

.5 

.5 

.4 

.4 

.3 

19 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.4 

.4 

.4 

.4 

.3 

20 

.0 

.0 

.0 

.0 

.1 

.2 

.3 

.3 

.4 

.4 

.3 

.3 

21 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.3 

.3 

.3 

.3 

.3 

22 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.2 

.3 

.3 

.3 

.3 

23 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.3 

.3 

.3 

.3 

24 

0 . 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

.3 

.3 


25 

0 . 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 

.2 

.2 

.2 

26 

0 . 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.2 
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SUN GLITTER TB (KELVIN) RECEIVED BY SHHR ANTENNA. FREQ = 37 . G POL = V 
SUN INCIDENCE ANGLE = 49 TO 7 ? DEG,. SUN AZIMUTH ANGLE = CONSTANT 0 DEG. 
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SUN GLITTER TB (KELVIN) RECEIVED BY SMMR ANTENNA. FREQ = 37.0 POL = V 
SUN INCIDENCE ANGLE = 49 TO 29 DEG. SUN AZIMUTH ANGLE = CONSTANT 0 DEG. 
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SUN GLITTER TB (KELVIN) RECEIVED BY SMMR ANTENNA. FREQ = 37 . D POL = V 
SUN INCIDENCE ANGLE = CONSTANT 49 DEG. SUN AZIMUTH ANGLE = 0 TO 40.1 DEG. 
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SUN GLITTER TB (KELVIN) RECEIVED BY SM 1 R ANTENNA. FREQ = 37.0 POL = H 
SUN INCIDENCE ANGLE = 49 TO 79 DEG. SUN AZIMUTH ANGLE = CONSTANT 0 DEG. 
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SUN GLITTER TB (KELVIN) RECEIVED BY SNfIR ANTENNA. FREQ = 37.0 POL * H 
SUN INCIDENCE ANGLE = 4 ? TO 29 DEG. SUN AZIMUTH ANGLE = CONSTANT 0 DEG. 
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SUN GLITTER TB (KELVIN) RECEIVED BY SMMR ANTENNA. FREQ = 37.0 POL = H 
SUN INCIDENCE ANGLE = CONSTANT 49 DEG. SUN AZIMUTH ANGLE = 0 TO - 40.1 DEG. 

SUN UIND SPEED (M/S) 
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